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The title compound, [MoF 2 O 2 (C 12 H 8 N 2 )], has non-crystallographic mirror symmetry. The Mo VI atom shows a distorted octahedral environment, with the phenanthroline N atoms and the two oxide groups forming the equatorial plane and the F atoms occupying the apical positions. Weak C-HÁ Á ÁO and C-HÁ Á ÁF hydrogen-bonding contacts andinteractions [centroid-centroid distance = 3.662 (1) Å ] connect the complex molecules into a three-dimensional supramolecular framework.
Related literature
For the structure and mode of action of the co-factor of oxidomolybdoenzymes, see: Collison et al. (1996) . For the catalyst precursors, see Villata et al. (2000) . For the dichloridodioxo analogue of the title compound, see: Viossat & Rodier (1979) . For other related structures with the chelating phenanthroline ligand, see: Butcher et al. (1979) ; Bingham et al. (2006) ; Zhou et al. (2000) .
Experimental
Crystal data [MoF 2 O 2 (C 12 H 8 N 2 )] M r = 346.14 Monoclinic, P2 1 =c a = 7.5190 (9) Å b = 17.818 (2) Å c = 9.5331 (11) Å = 110.8560 (10) V = 1193.5 (2) Å 3 Z = 4 Mo K radiation = 1.12 mm À1 T = 295 K 0.30 Â 0.30 Â 0.20 mm
Data collection
Bruker APEXII diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.711, T max = 0.799 6460 measured reflections 2394 independent reflections 2248 reflections with I > 2(I) R int = 0.023 Refinement R[F 2 > 2(F 2 )] = 0.022 wR(F 2 ) = 0.065 S = 1.04 2394 reflections 173 parameters H-atom parameters constrained Á max = 0.46 e Å À3 Á min = À0.59 e Å À3 Table 1 Selected bond lengths (Å ). Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À 1; Ày þ 1 2 ; z À 1 2 ; (ii) x À 1; y; z À 1; (iii) Àx þ 1; Ày þ 1; Àz; (iv) Àx þ 1; y þ 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2003) ; cell refinement: SAINT (Bruker, 2001) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg & Berndt, 1999) ; software used to prepare material for publication: SHELXL97.
Comment
The high oxidation state oxomolybdenum(VI) can be potentially used as molybdoenzyme, oxo transfer agents, and catalyst precusors [Collison, et al., (1996) ; Villata, et al., (2000) ]. Though some MoO 2 X 2 (X = Cl, Br) complexes have been reported [Butcher, et al. (1979) ], these compounds are usually unstable in air. Thus, the air stable dioxomolybdenum(VI) complex remains an intriguing area for chemists [Bingham, et al. (2006) ]. In this paper, we reported a new fluorin containing oxomolybdenum(VI) complex that is stable in air.
As shown in Fig. 1 , the title complex exhibits non-crystallographic molecular mirror symmetry. The distorted octahedral environment around molybdenum consists of cis terminal oxygen atoms (O t ) and trans fluorin atoms and bidentate 1,10phenanthroline ligand. One mirror plane can be seen bisecting the atoms F1-Mo1-F2 and extending through the midpoints of the central C-C bonds of the phenanthroline ligand, while another mirror can be imagined within the phenanthroline plane and the Mo and dioxo atoms. The average Mo-O t bond distance of 1.691 Å (Table 1) is a typical molybdenum-oxygen terminal double bond and is similar to those observed in MoO 2 X 2 .2L complexes [Butcher, et al. (1979) ]. The Mo-N bond distances (2.326 (2) Å and 2.330 (2) Å) are also similar to those values observed in analogue complexes [Bingham, et al. (2006) ; Viossat & Rodier, (1979) ]. However, the Mo-F bond distances of 1.905 (1) Å and 1.902 (1) Å for the title compound are transparently shorter than the Mo-Cl or Mo-Br bonds determined in other MoO 2 X 2 (X = Cl, Br) complexes [For MoO 2 Cl 2 complex, see: Viossat & Rodier, (1979) ; for MoO 2 X 2 .2L complexes, see: Butcher, et al. (1979) ]. This is the main reason that the title compound is stable in air. Furthermore, there also exist weak C-H···F and C-H···O hydrogen bonding interactions between neighboring molecules which plays an important role to consolidate the supramolecular structure of the title compund. The detailed hydrogen bond parameters are shown in Table 2 . Molybdenum and 1,10-phenanthroline complexes were substantively reported [Zhou,et al. (2000) ; Viossat & Rodier, (1979); Butcher, et al. (1979) ], but it was quite missing that some references described the distinctive nature or features of π-π interaction. Whereas for the title complex, the 1,10-phenanthroline phenyl ring induced π-π interaction is demonstrated to aid the three-dimensional structure together with the weak hydrogen bonding contacts (Fig. 2) . The centroid to centroid distance is 3.6619 (14) 
is the centroid of the ring (N2 C9 C8 C7 C6 C10), symmetry code iii = 1 -x, 1 -y, -z). The perpendicular distance of the rings is 3.369 Å and the slippage between the rings is 1.435 Å.
Experimental
A mixture of Molybdenum trioxide (0.2874 g, 2 mmol), HF (2 ml), 1,10-phenanthroline(0.2246 g, 1.1 mmol) and N,N-dimethylformamide (30 ml) was stirring for 7 h under 343 K. After cooling to room temperature, the mixture was adjusted to pH = 6.05 with 6 M H 2 SO 4 solution. The filtration was allowed to stand over several days to give colorless block single crystals in 80% yield. Analysis calculated for C 12 Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (14) 0.00454 (6) 0.00442 (9) 0.00358 (6) F1 0.0367 (7) 0.0648 (9) 0.0385 (7) 0.0141 (6) 0.0137 (6) 0.0061 (7) F2 0.0462 (7) 0.0492 (8) 0.0420 (7) 0.0054 (6) 0.0220 (6) −0.0004 (6) O1 0.0492 (10) 0.0685 (13) 0.0312 (9) −0.0001 (9) −0.0045 (8) −0.0006 (8) O2 0.0691 (12) 0.0409 (10) 0.0500 (10) 0.0100 (8) 0.0223 (9) 0.0131 (8) N1 0.0280 (8) 0.0330 (9) 0.0283 (9) 0.0003 (7) 0.0073 (7) −0.0023 (7) N2 0.0287 (8) 0.0329 (9) 0.0256 (8) −0.0001 (7) 0.0067 (7) −0.0006 (7) C1 0.0349 (11) 0.0369 (12) 0.0453 (13) −0.0036 (9) 0.0116 (10) −0.0063 (10) C2 0.0335 (11) 0.0517 (15) 0.0535 (15) −0.0088 (10) 0.0102 (11) −0.0207 (12) C3 0.0266 (11) 0.0688 (17) 0.0355 (12) 0.0024 (10) 0.0016 (9) −0.0172 (12) C4 0.0240 (9) 0.0558 (14) 0.0265 (10) 0.0064 (9) 0.0052 (8) −0.0044 (9) C5 0.0230 (9) 0.0381 (11) 0.0223 (9) 0.0047 (7) 0.0067 (7) −0.0017 (8) C6 0.0332 (10) 0.0396 (11) 0.0349 (11) 0.0099 (9) 0.0181 (9) 0.0081 (9) C7 0.0499 (13) 0.0352 (12) 0.0496 (14) 0.0079 (10) 0.0296 (12) 0.0091 (10) C8 0.0536 (14) 0.0333 (12) 0.0537 (15) −0.0079 (10) 0.0290 (12) −0.0064 (10) C9 0.0375 (11) 0.0396 (12) 0.0341 (11) −0.0050 (9) 0.0109 (9) −0.0066 (9) C10 0.0252 (9) 0.0349 (10) 0.0247 (9) 0.0060 (7) 0.0097 (7) 0.0013 (8) 
